Problem
An ensemble of random growing trees (RT) or random growing graphs (RG), starting from N nodes.
Questions
• What is the size of the leader, i.e., the largest component l(t, N )?
• What is the number of lead changes L(t, N ) as a function of time t and system size N ?
• What is the number of total lead changes L(N ) as a function of system size?
Motivation
• Data storage algorithms in computer science (RT) [1, 2] .
• Collision processes in gases (RT) [3] .
• Random networks (RG) [4, 5] .
• Polymerization and Gelation (RG) [6] . FIG. 1 . Illustration of the tree merger process with system size N = 4.
Random Trees
• Start with N single-leaf trees.
• Pick two trees at random and merge them.
Size Distribution
• Distribution of component of size k at time t is c k (t)
• Exponential scaling distribution (asymptotically)
• Typical size: k * ∼ t.
Leadership Statistics
• Leader Size l(t, N ): Obtain leader size from cumulative dis-
• Number of lead changes L(t, N ): Obtain the rate by which the leader is surpassed from the rate of change in the cumulative
• Unusual scaling form: involves scaling function 
Distribution of number of lead changes
• The probability P n (t, N ) that there are n lead changes at time t is Poissonian (assuming no correlations build up). Thus, it is characterized by the average number of lead changes L(t, n).
.
• The survival probability of the first leader S(t), the probability that the initial leader is never overtaken, equals P 0 (t, N ) • Start with N single-node graphs.
• Pick two nodes at random and merge their respective graphs.
Size Distribution
• Distribution of components of size k at time t, is c k (t), satisfies the rate equation
• Scaling distribution (asymptotic)
• Gelation time:
Leadership Statistics
• Obtained from size distribution as in the random tree case.
• Leader size l(t, N ):
• Number of lead changes L(t, N ):
• Unusual scaling form: involves F (x) = 2x − 3x • Probability no lead change occurs:
